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(54) SWTTCHING POWER SUPPLY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To enhance the power 
efficiency during light load by reducing the switching loss 
during light load thereby reducing the power 
consumption. 

SOLUTION: A control circuit 18 has a feedback voltage 
converting circuit 22 which has a feedback signal Ice 
inputted from an output voltage detecting circuit 22, and 
converts it into a feedback voltage signal VCO changing 
in the opposite direction to its increase and decrease 
and outputs it, an element current detecting circuit 23 
which detects a drain current Id and outputs it as an 
element current detection signal VCL, and a comparator 
24 for element current detection which compares the 
f dback voltage signal VCO with the element current 
detection signal VCL Furthermore, it has a light load 
detecting circuit 40 which stops a switching signal 
control circuit 25 from outputting a switching signal to a 
switching element 12 in the case that the feedback 
voltage signal VCO is lower than the lower limit value, 
and starts it outputting a switching signal to the switching signal control circuit 25 in the case 
that the feedback voltage signal VCO is larger than the upper limit value. 
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[#rFfs#©®H] 

[M**i] xi3m*£%io>&%x&&&ttzz<( 

©LttfcmEftM^ 1 «Die»«E©<ftW«J: »> fc'hS^* 
2 © ifi»*E t *ft L T IB * 1" 5 «IEE ttftlBI ES k . 

ffiB** **->^JK P©ftfl 5 fc*WP1"**IWEIttk, 

ijyarn 2 ©iaaitSE©mEfitt£#tti3 u *tti u&tfctma 

9 1 (»KIWIIB»t:«HI«9 k LT Wfc1" ft m*«E* 

WBSSk, " 
ISfig*5H!itBtB*mEttttl0ES©aiM«t^$tis Rfeff 

k*R*., 

ME** yf-^SfrFCBtfnrrft** 

*u-caj*i-ft*issk, . 

RE««*EC**ft*iRB»M**lfcBU t^as U h 

fciHIffl^ ft ^©ttSS k £M© A & *ftst- ft JWWME 

ffll 9 C U T Hi * * % «HWtE stiftia is k > 

M BR* «ifc$*tH«^ k MEJIHWIER* k * Ittt L , 

it«bfcli«*ftHtfrrfttt«»k, 

' fgmt&Z'l yf-^iWWdOTIttk, 
iiE**ilRE«^* s TIKRE{ii«k & fc/hS n»£fctt*r 
E*W 5=- >^S^JfflHl]S&^*H^t wS3^ 
^^©iiufByU yf-yirflrecDttifttffJtU fitEft 
R«ffiR^iUJRRER«fc&t>;fcS^»£Kl*ffiE*'f »• 

m*ftwetft«ftfifttaiaBi:ft*i/'cv>ftii:*» 

akfft** »*->y«iBSE. 
[»*B2] iiirE±RRE©Rtt- iwER^RaEfctH 

{!©& 1 5 X-eftftikfcWRkfftW** 1 t!3«o 

liii3f3±ESE©<fi£^££a£f fttfcffiSEqJ£#& 4C 
ft* LTt> -5 3 k ft£r®k-rftii#« 1 Xtt 2 CfiR® 
* -f * y ^tiigEo 

8!J8BB2©ii«E«E4»aif ftdk*^0Sk-fft 
iS#JSl~3©d*>©^1*ft* l l ] S£E$©*'<' yf-> 

[tt*3 5 ] «rEHWj«E*ffi0»tttHa«ER£R 



5iB^i~4©o*.©o ; rn^iSfcfBffi©^'f yf- 
s c k ftw*^ i ~ %ro^rn*» 1 jh 

CE*M>*W vf-^RRISR. 
[ 7 ] mlZffc 1 <DS»«E0>tttt«K 1 0 0 V 
tt±T"*& b , RBR 2 roiS«t«E«)lfittS« 2 5 VUT 

T- th ft c k ftfc!tfa k T ft ffi^JK 1 ~ 5 © -5 *> © ^ r ft*» 

1 miz E*K©* -C » ^ > *RR$5R. 

[»#Jfl 8 ] huE** •yf->^R?&tfRB{|JIRiai& 

ifiiaiPJWlHllStJsttftfiflKfflWEIBffiRjlll^^^*© 
RRfflroAaR^A^RSBRR? k £ «k 3 C -o©;i 

v t-v iciiz^^ nt o ft c k k f s ii*® i ~ 

7©d%©i^ti* 1 l«(-BB^©^i' y^v^RWK 

So 

[ll^il 9 ] ME* * * > ^*?2klFBEIMIIiaB 

mIEi•Jffil[HlS&t*(t5B!jiB$^J®ElS&ffl«^i= 1 >7 :: >•t , "® 
^^©A^^^gP^^k^ft J: 3 C-^?©* 
#i*SK± H J6«{ b $ lit JBi* $ *i t ^ ft c k ft W« k 
■fft»#fll~80d"&©v^n*»l*t:E«©*-f » 

^>^«jg^Ro 
[^Bj©P^ffl)5;i5iB^] 

[0 0 0 1] 

[»W©Rf fttt«Pr«-B] **Wtt. *-r«v^>^«i® 

SRtwu gft^ofiRs^ftgya-c^ftK 

[0 0 0 2] 

[^©fe{^] m 6 fcmffl¥ 1 0- 1 9 1 6 2 

i-E^ti"^?)^©;*^ 'yf-y^s^a©^!^® 

Rttv ±X*4S?1 0 1 tfflAD$tl5E@14©ll^SE 
ftN^MOSFET^^^ft*^ yf-V^^l 0 23. 
V^ES«lia6& 1 0 3 £ <t t) m^©€E« £ St^Tb 
Tiai*4S?l 0 4ttii*1 _ fti^ESf-3^>'^^©* 

-r -y^y^mjiSR-c-fefto 
[0 0 0 3] yf=->^S««Rtt, a 4 

? i o 2©v-*km*mEttmtiiesi o 5©m*ffi!ik 

©HtM^Jt^Sl^nfc^JffllilSSffl^jS^^^V-f-l 0 
6 1 «fc >3 $ ft 5 gaS^E V c t J; ^ T fSffi) $ n ft ffi 
Msli&l 0 7ft^tT*5»), 7-f-yf>^?10 2li 

i o 7frt>Bit}$m®wm^vgiz&t)mm 

^ftfto S®€EVcttW:&«EtfcH@i&l 0 5 

i^tH^^ftftfflffli^I cti^t^ttS. 
[0 0 0 4] WT< miE©i-5t^^ftfe^'f <^^> 
^MSR©iKt©tHBSfti54W^"fto E7ii06t^1" 
7.4 >v^>^S^S©S^t*^ft^8SmE^ft^ 
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J 

b-r^4„ 

[0 0 0 5] £1% »J»|HlHH 0 7#ig!»-r4*T:-OlBI 
9 2: mninlHIf H 1BA =3 >x >+f 1 0 6 t <t o 

[0 0 0 6] -liA^ig^ 1 0 1 HAMBEVin* 

131*1 $ft 4 t, UAmmR^D i 0 9 *»e«tt»to« 

y >? 1 0 8 aLtSPt««3>f>1t 1 0 
6£*«t#«n, MaHfllHH 0 7»M«EVc#JJ 

-r 4. z nmnffls-y cnmmwmffi 1 o 7 ©,tg®/?B 

# , £H1 fittl* 1 0 4 CEPtt £ ft 4 VottOV 
T-fc4«> 

[0007] mwmm 1 0 7 #iMt&BB*a-t" 

0S8 1 0 7 4=ftJft4BKHIK 1 1 OtCfcO^fiK 

+ 'J 7(t^mEt, mmrnui 1 0 7 ©m 
jBWEvcitttt^HLfcmEfetfitwiai 1 1"' 

TJtiK$ft4c 
[0 0 0 8] ttttSl 1 lA>6&ft<*ft4tt<&{l>-^A s P 
WM ^l/*£ftSEB& 1 1 2KA*3 

ft, *©*£*> B7C«-f«J«l«*Vg*«^-f vf->^ 
0 2CD$iJPSS?CEpi!]D$ft2). C©#J«g^Vg 

&^e©&ia*i-t-2i->i;:&*K coRBBfitt«**EV 

yf>^?l 0 2 tK .*-f -v^yVWk 

dFi 0 2*aiift4Hi/'r>mMip* s sa^iiissi 0 

3©:W ;i/Catft&tfo 

[0 0 0 9] >W vf-V^H^l 0 2 
1 0 7©f&JWi^VgK<fcot;T7#l§£Sft4i:, 
E£&[S]S&1 0 3©^-f*- K^iioT, n«OH3«£ 

eftfems^^-tfiim*)^? 1 0 4c«ie*ft 

4, ZZX\ £tB£ig?l 0 4©m*«E* s ±Wb-C. 
#Jffl)[s]S§ 1 0 7 ©^flS«E V c , «E£tt@K 10 3© 
^*-H«Dl«*lRl«EVf % tB2>mE&tBI3S& 1 0 5 
©^ 3T- HfflJB*lS«E V f filf ffl*«EttailslB 1 
0 5©-yxt- ir-f HfiDPW5«EVz©#«Etf<0 
£H- (Vc+Vf -Vf +Vz=Vc + Vz) it)*)* 

£> itB/WPl 0 4©;W U^;iHB0JB?*»e>tti*r* 
EtfcfctSllKl 0 SO^^-KSWxt-^*- K 
^ji^r^JPSSSfflS^^v^y-y-l 0 6£§!lflMt%I 
c#«tft&^ ffl«p@Bl 0 7{cffi*^EVo©fil* J 7 

-f-K^'V^^ftS. c^x-, swung 1 0 7 ©SMS 

EVc &4h, gig$#7"Dy£ 1 0 8K 

«k ►) , £tB^«^ 1 0 4 &fflj»[9B 1 0 7 tS®SE 
V c #«££ft4 <k 3 fc«J e>ft4. 
[0 0 10] =ft«4J*IDHH 1 0fc.fc!>£fifci* 
ft&=£i£**'J7fi*tmEi:> m®mEV c trlfiln,^- 
Wlvfc«E2:*ittt81 1 IX-itMLX, l~3<D~ft 



111 



it 



30 



40 



so 



J- I 0 2©#>7 : a-^#PWMv^l,*4£EJi;l]S&l 1 
2(c:«k»)fc5al£*U CtUl«fctK 7^^>^l?10 
2 (I EP/JD £ ft 4 ; 4 . 

[0 0 11] cmi-ji:, VtlktoX 4 v f- y V faMl&W. 

tt, v^yfWf 1 0 2«)fa-f -fltS, !H*??li 
E V 0 £ 7 -C - H ^ •> 9 b nl fcJGMW t T , JiHi fi* ?• 1 

0 4<nffl\\e>mi&&"l \:$mztli£ t), J:H.Uj« r- 

1 0 4<75(i , ,^? l iu:vo^J!rr^{ii'ii:^4J;?(:^®LTu 

4» 

[0 0 12] 

Affwtitt^'f i o 2 cftift4 

SKI p#'h£ < &4&©©> C© KU-f >HS£I p£ 0 
0 2(c;W y^>y(l«fc4}a^* s ^£t, ft 

©■e» m^©f#^©*«^bS:llft'5:^i:'' , '3P c gS$: 
WbT^4o 

[0013] *KBtiL* «ia«£*on«fc»ftu. 

fay^a^-f y^->^«*t*»5«*if fir®** 

SiJte * 4 J: 5 C 1" 4 Z: * @ &3 £ ? 4 o 
[0 0 14] 

[SlS^I?i*1"4fe»O^S] 89l3cDlW*»*1"5fc 

ttl1-5Ui*«EKktii0BtJ:Dtta*ftl.-3^'f 
4f* ? * fl * 4 fiJ N EI SS K iwS L T £ EE $ ft 4 IS 0J IB 

1 ©if S£SE£Bi!l§ 1 ©£8HtE©«*MI J: 5 
^2©iSSiESEt^8il/TtB*'r4«E^lHlBSi:x ^ 

^mE©SEfs*^aib, tttbu&tttum^ftMMiiiB 
aj*«Etjtttiiae©ffi»fflctt<*sn, w&tz'fv*- 

>^?©ii5*fi!lt:^$ft> $<Jffli[lSSffl©€jiSE<& 
£fiTr 4©J®I[H!S&fflmji=i i: $rdx., 

tt, ff"^cZ^?t:aaDt4^>'5 L >: 

fiEl/ttHft-f 
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■[0016] *«w©>i-f vf-yffcUffllHCJiak, 

ET?* 48 2 C0ilSSSE* s -t#-r 5 fc, ft% 2 Oifigit* 
E©*Eftf*fltUl * 4 UUJltE&fiM*' €>flPJWH»t: 

»iir4**ftjwa>tT, iMWii]K©«»«E* $ ±#-r 
So ^jimE^EEiB&i±, s^mE(c#sn 

*Effi^*SW-4«ft»tfttHiatttt* 4§illBE{§^i s T 

D, Bll»l*ffliS*«a*#MT?fc4©"e* *-ay-H# 
t- £ 4 . 

[0 0 17] *%W<D7J yf-yyWKB&t&IS^Xs 
±PS^E ©<I # ^S^tfcHifl ^ £ # 4 16*1 © § *f« 
©ft 2 0 TISSE©<i#i8 ; F«8tffctHM^K 

ddf, j§SSEM*f* s TIKSEiI.fc!)*>*£<fc4 

KKttbT;*^ *^>^«^©H«j*Rlttb"tb*afc 

§&<&4. bfrb£#e>> ±RSSEfSfcTE&SE{ii: 
ChukE© 5 %g*©Sfttttf-T*5 < i:> *tiimE{if-# 

#tt) b 4 3 i; C <fc »)> yf->jrA9®HJftfP 
gStlia^-f 4-r£K«fc!)> y^>^lj^©f?itS8 

[0018] *%w<D7<< y ? y? mutant a^x. 

ISft?§ftftaiEltti) s TISSEXH:±IIBSE©fil*Rl^t:© 

^-f 5 t&tamE pi^ie & * b r 1^4 c t s b 1 ><> 
[0019] *^cD^-r y^v^m^s^^v^Ts 

©J§££s $g2©iI$itmE£tfctB1-SC2;#$F£b^o 



(4) 

f 

c©J:-5{c1-5i:v Ka^-f vf-> £4 frJ® 
#g»i:ft?>, tU^ET$>45B2©il^mE«:^}»/e 
icf&OTT- & 4 «fc -5 4 . • * fc, 8WP!HlB©£**(ftrt s 

>l-r y?>7m+<D&1lM?£fcffltiLX-.$>ZtzSb, iliW 
x4<t-5iw^4o 

[0 0 2 0] &1&mc0Z 4 v?> J 7M%M\8.£&^X> 
tU*ittEtttBlHll»3!) s Hi*«E»s£jR * i:*"* *- K fc© 
jS£J$$IIIffi&c^Ci:5b J M : $ bl^o C © <fc -5 (C "f 4 
fc» 0l*.«'yx*-- ^tf-K9?fr6&4U , .*J«E&5ii 
*?4e3aft1"4£ttT% »2©ifi»«Ea©ISteX{i* 
M££^C : fTft;t4J:?(Cfc4fc©, 'J-7l/=fab- 
^©J:^Cffi^-?>t<iaffl«I*c*«SiB*l8a , C-&4. 

[0 0 2 1] *JBS©^'f f^>y««a6Bfc:*}U't, 
$ 2 ©it SSSE©^* 5 !!^-^ 4 £ k ##* b 
CCidlct 4i:> ftStt©«IW«E»*'i>»fc'*"4'> 
2xAKfcttt&-??$4«fc-5£>&:4. 

[0 0 2 2] *#5W©*-f ^^BWSBfcJS^Tx 

Ml 1 ©fiSlESE©ffi#«i« 1 0 0 VJibtT-fct), 312© 
Jo iiaitSE©ffi#l*IS2 5 VUT-C-fe4Ci:* s lif* bl^ 
c©±-5£-f 4£, A#«E-C*4j&l©i6iJWtE#1fil 

[0 0 2 3] *^©^f ff L >f S®8B£*<AT> 

bft2>&o\z—o<D/iy>r—i'£.WLl!}£tiX^ : &Z. hi s 
»*U^. ^©«tatcT4i:> «««■©« AjAft«IIJ 

jo ®-C§4i:ftt:, ;w ^^->^sai^ii©-y-'rx4/Mi 

[0024] *%W(dz<{ y?>'ymw.mm£i$^x, 

*» /hS<bt-#4. 

[0 0 2 5] 

i%m<Dm&(ofcWi] xmBa-nmmizi^xmw 

[0 0 2 6] ®l&*%W(D- , gmfcWi£&Z>7'( *Jl- 

>^mii^s©®»&w*[ass«fiE*^bT^4o muz 

tt,' ±A*JS? 1 1 CWJD£n4IE@1£©^ 1 O&M'g. 
Effe4A^@EViDi&, NS^9-MOSFETi>£> 
Jot4^-f >y^>^?l 2SV®E^lsl!^l 3i:i!) 

» m«©mEfi©m2©ii$iEmEr-ife4a*mEvoic$ 
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[0 0 2 7] tA^J&i 1 1 l^W u^l/flfcn-U* 
;HM komiCttAi3«DEViB* sMWtf* T-ift=> >^> 
l O* 5 lgfc'e^n-Ci^o •fctUftiiirM 4©;W 

n , $ ft 1 5 c i± ft n m % i o # ifcn * . 

[0 0 2 8] /M"f ^ittiHSiBttt* * -f * f - > 

$f 1 2«>|J1 /JJBI-Ft** V— ^ fc, IH/Jlttriitfelttlaltt • 

b y =f > u- i 7 c i t) a- b& £ n a ts^ffi v c c <fc o r 

7-1 2tt, $HH(3lftl 8i»6WaStiaOTPto9Vgfc: 
«fco-Cf&l9P?tiS. -ffcfr*K ^-f'>f^I?l 2© 
V— ^i:®Jffll|iKl 8 b<0&QQtiL&&IMtiLkftZTz 
tf) v yfy^ifl 2tt««MKEVct:J;t>-C«St 

jiff 1 c c K J: -3 T $■) 1" 3 & * • 
[0 0 2 9] SE^tftHSS 1 3 tt, ^A s itH^iS? 1 !t 

KSUflD^-frf-F 1 3 lfflB«J:±a*«^ 1 4©^ 
-f u^;m(i:ffllHltifl»R:SMJfc*ixfc3'f ^ l 3 2 fc, 
^S^itts*^ i 4 © □ — v t&tfcZtl. PI® . 

4«3>f;n 3 KDiiitiwtmmzhtz^yTyyi 3 3 
[0030] aj*^E^ai@iS 1 6 st^ffli»aH± 

*«WC«fcUfc*2©* , -f*-K 1 6 1 i:fJd*mEiS 

^tuo^it- jr<f*—r 1 6 2£*>e>fc*K 3' 

f{3 2©^-< tf- H 1 6 1 ©Plggtti&ilfiSlIlS&fflSi®^ >^ 
©PHittitBftiS? 1 4(ZW U'VHHiiSSttSfi't^ 

[0031] £fe> v=J-yy%ffl&W&, ziy 

^y^Wf- 1 2 1 8 fc#-ftttf!rii&«£» 

00*. tf, l-30;t»-!r-yc«Sl/fcD, #£<*Sf£± 
IC^ y 'J v v * {cffM Ufc \> t * SWfiET?* 4. 0 1 K 

[0 03 2]**, lo©yW4r-yt;:iKgTSt§££ 
tt, ^-f-yf>^I?l 2 fciflfflUlES 1 8ttt, &-fb 
1 oof #*Iffi±CffM$ntM*: < t ti <t < « * 



[ o o 3 3 ] mmms& 1 8 a, ^^^>^i?i2i: 
w/insna* 1 o o kH zsncw^-r * 

fcfcUfij|»3 2*»t>^ji$n5te'/iaUH)- 1 tcft&WM&VF 

H/Jfil/-^ 3 4£^Lt;U:i£*l> ^©*Si$ 
h£tt©fa£^£fb^*A?fje?&Ef.^ V COCitttbt 

Ml Jj f 4 MJaittl £*«fellK 2 2 . * -f v f- > (' 1 
2 £?fch,£ h' U < I d SI^Mi U Hfetli Lfc K U -f 

>^Si I d SiBEtfttt L, jR^iStfcUiffl^V C L h 

Lrm^i-ft* r-ffi^tiiiDiss 2 3 waan-fa^v 
c o t s -f-mmmzv v c l t * ttu l . tb$x l ttt 

c 0 A s T K^Efi «fc *) t> 'J ^ i ^*§& ^ -f -v =f- > yffi 

v*>trm t©tat)S(f±u> #a«E»^vco*i± 
[0034] $6.(3, iiffli[iKi8tt, *-r 

? 1 2©Kb^>iS^TD t^IellSl 8©S)J«?T 
ci:0«lt:a«E$naolH»|gBl 8(3*fb-C®il)ffl© 

f&isiiiassi sosiJxtt^Btt^-T 

ftiJ^JIalK2 b<DW)tt&fflmt -f?ltHlBS3 0i:4 
[0 0 3 5] MilftEXttiae 2 2 tt> ittffliHI-f t«Ki 

SSfflffitrC^aEV 3 5 ££tt, EfflJS^ CgipSE 
£§tt£ttit§l2 2 1 i:> y-htlt«S2 2 lOHWJ 
M#4§tt5PSM0SFET 2 2 2i:, 
U^XCPSM0SFET 2 2 2 ©Ul^SESrStt?)^ 
10NSMOSFET 2 2 3 i:, iS^l©NiiMOSF 
ET 2 2 3 i:^-h^«*1"?>^2©NMMOSFET 
2 2 4i:£^A,T-^5. ISIM 2 2 5*^bt^|j®SE 
^Stt5^2®NSM0SFET 2 2 4© KU-f >«±, 

»ii«Efli^vco©a**?"e»t), ^i©nsmo 

SFET 2 2 3S^2©NMMOSFET 2 2 4©V 

-^ttv-^ss^T s ii^n-ens^^tiT^^o 

[0 0 3 6] ^-f y?>?m^fflfflM®2 5 tt, -b-v h 
ig?S{cg^?Sf^tB(il?S4 0©tB^fi#^§ft, 'J-b>> 
hJ|||?RlC* ; P««ttffiffltfc«»2 4©m*«^*s»t 

5RS7 'J v7®&2 6 i:, ^ 1 ©A^ig^-H 

gift • <?±IhIK3 OCtB^I^gtt, ^2©A^?^? 

«:§tt, mza^Ktsm^RSy 'J yy^m2 

6^e>©tB^f^S:Stt5NANDIslg§2 7 i:, NAN 
DS1K2 7©m*{t^*Stt. ftltfctii*«^*K<EJt 



• » 
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m u rz®mm% v g &tua-r * -r w?-* e> & a 

h K 5 -f M 2 8 A> e>fi§c£$ tLT I > 3 o 
[0 0 3 7] 4ffiB«E$tt@B2 2fl)AftJ|Bf fc^-f v 
5=->yiKf 1 2»V-^m-TT8t©IBIttt, W/iS'rSE 
'&mialK2 2<7>fcft©^>ilfifflJ6tfti83 5* J flM*S 

nro&. 

[0 0 3 8] St, hU^aU-* 3 4tt, V- 

xtcwaiarj 1 ct*WJ : .snfc»6Eft*tt, k n 

y-f >M»fflttWH8 3 5 fcttHteft&PSSM 0 S F E T 
il . iMI HH Ft P 5 ! M 0 S F E T 0) V - * Wft & 4 It , 
aE«*?iV:««P*E*fttt. tttttt**PS!MO S F E 

net D . tt*«EV c A«Sfsfefl>«JK:iH"4 
MHBSE^IftlBlB 2 2tt£ibUfci>. 

[0 0 3 9] **«a3»«W"C**«*»tfcWHtt4 
Ott. S*«Ei»4 li:, EffiXAW^CWjimE^tt 
H»2 2*»6«)«Hi«Efll9VCO*3»t, £*BA*>J£ 
^(CS^SEM4 l*>6<©»*|MtEVR**tt*e*ffi 
&ffiffllt$5t§§4 2 -(73A^Jg?{wft(gf^tBffli±$5t^ 
4 2©a*fll*V0 1**lt, flb©X*«l-?t«fi»2 

14»6©*n» £{I^CLK££tt5AND|5]884 3 £: 

1 nlal t ft 5 <fc 5 C MA * nt ^ * . 
[0 0 4 0] gftfi&EElti|&§§4 2tt, X^$nS» 

itmEii^vcoiiSipmEVRii^itSbT, mmm, 

E<i^VCO#gi£SEVR<fc bfc*SV>$£e AN 

<Ht«E«^VCO*«**«EVRJ:!Jt>'h$i»^* 
££tt, AND0S&4 3 C*fUTD-l/^;i/0{f^*tti 
^t5fc«)« RS7Uf^7D«yr@IB2 6©UJ*{S* 
#d— U^fcfcSCT-, 7- h F^-f^ 2 8A>e>©f&J 

[0 0 4 1] £fc> *t>imEg&IlS& 2 2®tB*fflJK 
tt, JHI*E«^VCO©«*fil*^7>^ , "rSPNP 
g/^jK— 5 h7>S>*£4»&*5a«SM&BlHlB3 1 

*»ttit6nr*5, *§jimE<§^vco#?7>x{i£ 

[0 0 4 2] *3SMU&!»fcfl«a*-f *f->y«MM 
tt> X^^EVinSU f Hl^SEVocomEflt$i]©tt'5i: 
l>#, -fitfJtLT, A^mEVinCD«Sl 0 0V~2 0 
0VT, tBft^EV o©{!£ 2 5 Vtttt&, -#<hB 
&W&1 9£ l^yfr-yfcXttlf-y^bSHSCfc 

.fctJ/hfifljXVfiflliWMbftlta-rsik^-c**. 
[0 0 43] fcfc, 2CNSMOS 



(6) 

[0 0 4 4] WT, iftgc!©<fco(-$fi££nfc;W 

[0 0 4 5] m2&XWfoBM£.&ZX4 *j*yvnM 

MffHIBl 8#&!E!j-f S£T:©fl!ltt, ^fj • f?Jt 
Nf»3 0 *spS»ffrSt'»IKHrtS»5tfJt-#&Il!ll^ 2 9 £fl?JffiH]|i!llftttff 

n y =r >v l 7 <nm&£ feffittf 5 «fc -5 c UH D T i » 3 . 

it [ o o 4 6 ] ac, ^mammt^m^nz. nxxw 

s&isiss 2 9 a* 6ffi<iM£iBfflttfti=> >r : >-y- 1 7 ©mac 
««*«[fti&*nT, wiassi 8©a»«Evc*«±* 

t^„ d«D«*«EVc/)«ia«llittl 5<Oje«l«EKj8 

tit, umm&i 8<Dmw5if&£%z<o-c-. 

^±ElEg3 0tt, rtS@B«jSttieis]B2 9i:«»3> 
9J:©»«&MW1*4. -roi^l:, Affile 

^C«l^$iMl 8 o?igSt;«:fp£2>C i: AST- 
it t So 

[0047] #e i2c^ti5c> a^i&^jwrat 

RsmEffiVR 1 fciasssntv^. 
[0048] *o'4k, mm ±%.z>$m%Mi*£. ttft 

tB^SEVoCDSEfflttST±#1"S. ^(Dthtim 

«EVc*«±#f iSjlfi^IccomSSfi^ii 
» W»«TTc6:ffiX*n*«Hifll*Iee©««E 
*#ti^fC, M«?Tc©i£Etf->t>M/^V 
-^3 4CD»itimfi[<t»)*)ig<^»)> i/t^fU^aU 

3 4 AJirft-ra v< ymmm&wt&SEy 3 

EV3 5*SttS*WB«E*IHItt2 2C*l%t, tt® 
^2 2 1 A»e><Z>PMMOSFET2 2 2©^- bt^f-r 
SHi^fii^iST-rSfctox PSMOSFET 2 2 2tt(S 
-f ytf-^y^il'&t), KPSMOSFET 2 2 2©K 

<o ^2©NSMOSFET2 2 4fei£^>t-^'>^i:'fe 
ot, |S^2CDNMMOSFET2 2 4cDHbl'>^6 

£Di:#, Hu-f >ms2t^ai[ii§S2 3*»e>m*^n5^ 

fc^SSSit^- H©P WMMff*a*SR*. 
[0 0 4 9] CCD^S^Eff^V C 0 SEfflSS^CStt 

4«ftStfttHffltt«S4 2tt^ g»tfc«a«Efi9VC 

so OCDflA J TRS^EfllVRl<t») i fo'J^< 3 5t5i:s AND 
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(5]g&4 3£*tLTn — ^^©fl^&Hiftt" SfctfK 7 
4 v*yVW%Wmm&2> 5©7-h K5-f^2 8#d 
- U ^©ffc-ijffllfg^ V g (hH & Hi ft L X , 74 vf-y? 

Mr- 120174 v * y yjwpjWMi-ra. -ftk siSM 

VRlfrc, liNtBUitfl V R 2 C « H! $ ftt . * -C v f - > 
^ilfWlLIWBI t 3 

[0050] 74 vfxrwtoxvxmt zth^x 

3 3*»6<o*fi«ctoft4J:5ta4«)-e. lUJjttE 

1 6 terMWiai^T c tax*na«a®^ i cc©® 

dittt#f£TLT, h U-^ 3 4<7)|llt/flt) 

fc». y-f >3iBfflffita$B±@EV3 5 ©ft* 
f£<&2,o dftt:«fc»K ^SliiffiiC fflMEXftllB 
2 2*»6ffl»»*Effl^VCO#»*K±#-ra#, S 
*«E*4 l©a*«EVRtt, TRffiVR U !) t» 

[0 0 5 1 ] ffift®EVo*HSTLT, 
JB«Effl*VCOtf±IB«E«VR2*a^4i:, 6ft 

SftJtmmtuss 4 2*>e>©aift«^a s »u ; >'W u^fc 

Hi:ftiB^&Hi;fr"C-$S«fc5fc:fc5©'t% x-f 

* l 2©;Wy^>^iM > M> J Si§£*v^ 74v z f-yV 

^SE®4 l©tB^mEVRtt, ±EmEflVR2ip?) 

TPSmEfflVR 1 CSBBtSft*. 
[0 0 5 2] >U y*>*»fWIIWIIBt 4(l*ivc, 

tii>t, 74 yf-ytff&^l 2Ci3iEft£ KUYVSSRI 

»> ftsi 5^©m#{&i&#j§fJtfc^ swaa* 

EVo#±#U <§3§«E^fillslE& 2 2*»e>©<iHI«E 
{f^VCOAMST-f So mfifiUfccfcdfC, tt£ 

HEMf VCO#TRSmEftVR 1 J: »} < &S 

i:, a* ^^ju^i 2iztttz>74 v3-y?m%® 

[0 0 5 3] *IUEff^lC*l>-Ctt, S¥mE® 4 1 A> 
6 ffi 13 £ ft 5 SiP^E V R #g A ffi#<S * &tH * 5 i k 

R & TBMtEfll V R 1 ti> t> ±KS€Efl V R 2 ^ h 

IZ74 y?->yi^MflttSft*Cfc* s tt^«fcSC** 
^EVRtCt^^'J^^^tiSr-^^TOSo ZMZ& 



17) 

12 

vm \ 2iz$t*t>74 v + yvmWL. 74 v?y>r 

mwft it t mm t ft s raifc t & 

So 

[0 0 5 4] fc*>\ Uift'-SEVott, HQ&l4&JU4£Sa)3 
-f >y ^ > y#{1if?JblWIHI t 3 T- l£T 1" 3 #s Z ©JET© 

I o* ! 'J^ < £Sf.!> MU^Ii'liV o©(ffi ■F*«*a^>*»Cft 
S. 

[0 0 5 5] * fc, IW^««tt»lc*»4^-f y^-V-^ 

[0 0 5 6] :ct-, ^-r >^fi 2<r>mw^ 

± XttffW ? -B- 4 6a (ttft.4l^EfiS©iSf^ A" ife * a$£fU3 f 
So 6ft*fftftlHfllEflE*S<a9!«l/)ia?4i:. 3>f;H 

3 2(c-t'&t)A s ^£-rso eftifftjfca«E«&(£ 
t<<ft4. c©tto, mmmznffi&ianizmizzti 

tzabis—nryiz&rjX&i&zzbiz-teZo %^t, 

jo -©gftjgf^EmEt;feSTPS«EfIVR 1 ^'T y 

2{c«tfts yv4 ynmi dzmutzM 
s«t«smE©^ 1 5 %t u, ftii©6A?sf^mmEfiT- 

&5±KSEffiVR2^iiSSS«SSE©*<]2 0%tt 

[0057] $fc, mis»^©^T-ji, mz-&tat)ft 1 

so jt^cass^ftickSstBi/'ri^a. 

[0058] i&mjmizto&7.4 vryrnu 

->^>^?1 2&^tff;to> looyt»<r— s;CJR* 

[0 0 5 9] 0 1 Ltffi^SE^aiiaSS 1 6 
/ 5U c *§iSmE£&H]g§2 2©HK^fi£ttx Cft^^K^ 

40 ftfcf&^o 

[0 0 6 0] (» 1 «B0i) WT, *»W©-*JBB» 
©^ 1 ^ff^{roVi-CE@S:#^U^d s ea5iP^1"So 

[0 0 6 1 ] 04 tt*»W©— l^fiJ^JB©* 1 
&Z74 vf->^flii«l©«*W*@K*lJ**^^t 

v^5„ ll4^r*v^t^ 0Uc^-TfllfiKS^i:lsi-©filJ5£ 
[0 0 6 2] BHC^-fcfcdt:^ IlC^tiS^ 

50 -r, «AWttlBffllt«S4 2ffliSifflX*ilB^i:»«* 
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a. 

[0 0 6 3] C©«k 3 C, -{ttbfl»E8«J« 1 9©*MBfc: 

-f 1 2&iWWW@»l 8#H*fb*tiT^ 

Sig&T-fi^tt, HftfttftltiliWM 0©TR«EfllV 

r i xttJiBimuifiVR 2«smsa0>fflifii:«(;'rc 

[0 0 6 4] «t*J, *«^<WC*J^-Ctt. SAfftttUS 
EEMSfflffiffiS 5 1 &-Wb)FM^l 9©fl-SBlc&tt 

1 9 tlfttf fc»^Ctt, J4ttft©«Ett 1/ — y h U 5 > 
[0 0 6 5] (S 2 UT, 

©n 2 t mm £#b& e ttnu-r £ . 

[0 0 6 6] 05 tt*»W©-Htti»lB©» 2 5gff^J C 

[o o 6 7] H5(crvi-ct^n, %2$iBm£mzz<( 
-j=f-y^mwM.mt, SEggsnss 1 3 a©$$#0 i 

2HFBI4©;U y^>^S3iS!EK:i3tt£SE£gll]K 
1 3©B$i:g&^-tv^. 

[0 0 6 8] f fcfr*>, n&g.&®m 1 3 ABu MS 1 © 

^-f 1 3 'yfv^fl 2©v-*i:ta 

^ig? 1 4 a ^©Ht-a^e©^^ y-a tmfiizn 

ZkoizmwzmfcZh, □ -OH 3 2#S|l©=i>7 ; 

1 3 3 i:3fe5'JTE.oV-^ ilfS 1 <D*T-<*- K 1 3 
[0 0 6 9] d© < fcdfc«EE£&lHl8&l 3A©«&*$ 

SCiiCkt), iA^sg^i i©filte£g*£c:i:& 

<> H«s14mE$i£f£5§T-#S. 

[0 0 7 0]**, s 2 «»«it:*ir^r *, « 1 mm 

[0 0 7 1 ] ;&BiPJ®$JIHi£JB&tf&J^0l££ 
V^T> A*>mEVinlifIiftmE£€£LT^£. fto 
£tfcmE£A2J-f Aft?*!,* 

[0 0 7 2] 

[26$©abHI] *«Wlc««^-f yf->^««KBC J: 
£^ #J3Pri&©S^m©<IAU:l&{IJ;!J*>*£i>*§ 



(8) 

// 

WUTU3£J&v ^ft?gfo#{c{±^'f »f->trm¥<Da<( 
[0ii©®W&n>]] 

[fa l ] *«W<©-3U(HB!BK:*4^-f y ? > ^fBiEi^i 
•< [0 2] *«iB«5-HiSJB»tc»6^'f 

[03] *J6W<0-IUSJ&JBt»4^-f !ff->^*iB« 

[0 4 ] *«w©-*iK^SB©» i * 
=f- y 9'mmmm.^-tmmm^m^imx- $> s . 

[0 5] *»W©-HSWB»0»2S««lt»4^'f » 

[06] ft*©*-r y^->^««K*ft*riww«j4[a 
[07] ft*©*^ v+wmM&.wnmt *Tf<t$4 



1 0 




1 1 




1 2 




1 3 




1 3 1 


fsi©y-r^--K 


1 3 2 




»• 13 3 




1 3 A 




1 4 




1 4 A 




1 5 




1 6 


ffi^SE^turiiB 


1 6 1 




1 6 2 




1 7 




1 8 




«o 1 9 




2 1 




2 2 


i§iiSE^glllll& 


2 2 1 




2 2 2 


PSMOSFET 


2 2 3 


fSl©NSMOSFET 


2 2 4 


f!2©NMM0SFET 


2 2 5 




2 3 




2 4 





so 2 5 y?>?m^ftffl®& 



* 
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2 6 
2 7 

2 8 : 
29 

3 0 

31.- 
3 4 

3 5 

4 0 

4.1 
4 2'" 



/J 

R S 7 U *j yy a y T'EIfS 
N ANDES SS 

rtSBlalEft««ifJI:Jftl!i|tfS 



4 3 

5 1 

ft) 
Ts 
TD 
Tc 
TR 
t 1 
t 2 
t 3 
t 4 



IS 

AND0SS 



an 



Vin 



11- 



T 



■10 



34 



Ice 



2 



19 



V35 f ttfl 





4/H T^^>i-5< 



[El 3] 



VR 



vco 
. — 



* 



ff-Wv** Afl/V> p-Vs> 



tl t2 t3 t4 t3 
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[512] 



[07] 



tt 



Io 



Vo 



Ice 



V35 



YCO 



VR 




VRl 



< — 



t2 



t3 



t4 

< 9 



t3 



va 



t4 



IP 



1L 



Ic 



Vc 



Vg 



Vns 



Vo 




i 



[04] 
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(in 



[125] 





7D y \--^—V<b$L% 



(12) AigTEB 

*Rjff*«m*mr i # 1 9 eti?i 

(72) *w* ha n 

*BaJffi§t8m^i3T 1 # 1 % ©TS^x 



(72) £994 ft S!A 

^RB^iiEmrp^fflT 1 8 1 * &TS^X 

(72) «E* IDS ttfl) 

*BU&*«m*»r 1 8 1 * tSTf 

F*-A(#%) 5H730 AA14 AS05 BB13 DD04 DD21 

FD01 FD41 FG01 XX03 XX23 
XX44 



